Unexamined Japanese Patent Publication 2002-131316 
(57) Abstract 

[Object] An object of the invention is to provide a method of 
ELISA which determines a wide variety of organochlorine 
compounds such as PCBs, dioxins and the like, and which can 
replace the conventional complicated methods of measuring the 
same. 

[Means for solving the problems] Succinimide ester of a formula 
(1) 

[Compound 1] 



(wherein R 1 represents chlorine or phenyl, R 2 and R 3 represent 
hydrogen or chlorine, and m is an integer of 5 to 7) is bound 
to a carrier protein and solididfied to determine the 
organochlorine compounds using ELISA. 
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[ftl] 




[1**912 3 m*«5T»*ffll*«HClE«0^ft. 

3^7K«l^T&3»3fc3l l CBE*t®;S8j. 

[Mf#J*5] Rl, R2*«ktfR 3 A*a[*JS^"e*5, 
m^* 5 X'& & ft* 1 ! l (clEKO^ffi . 

CHI** 6] Rl#7z=;H. R2*5«fctfR3#** 
■(■?T*0. m**5T**W*fllljCE«©*S5. 

cat** 7] Mttmmm%MMfemT'&Ki, 

[W*«8] »*«i3ttv»U6©v»rn*»t:E*©ft; 
-&j£K: cfc 0 ff 5 7 KI5«©7j *£„ 

&v>b8f::fH«<z>#i£. 

[0 0 0 1] 

[0 0 0 2] 
[ft 2] 




[0 0 0 3] (St*. R J tt, ItIfJ£ti7ir;i/ 
«. R2*«fctfR3tt. ^W^Sfcttift**^*?)' 

-f 5 HxXx;V£;8^£W«£Ji?ft£$i®£^& T *£ 
[0 0 0 4] 

^,C!)Vi-fn^i:VXX^i7 ha* hU— fcftbfc 

[0 0 0 5] 
[0 0 0 6] 

*#$Bf3#5«. «f»a:WEHRS (I) T&snsu- 
c b * ^ -> > & t* © tasift %® *»*&9M 

[0 0 0 7] 

[0 0 0 8] 
[ft 3] 
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OH 



* -Or 

R R 3 

-«s£ en) 



mis 



X-(CHj) ro -COOR 4 ( m ) 



R'-fY 

R 2 R 3 

-A9jS OT) 



R 'pr' 

4 



O-CCHJm-COOH 



-«* cv) 



O-(CH2) m -CO0-N, 



O 



(VI) 



[0 0 0 9] (3t c K ISSUSfrS&H^xzi;!/ 

(juixa) *xa»*. fiftE— j&s; (in -e*stis 
«sc (i i i) -r*<*n«5/\nit 

SUE— «S (IV) T»Sfo*ft*x^5=-^*»it"T.* 

(Sg2ia) *x*§te, ^ixaTt#^nfcBufii-te^: 

(IV) T«$n^>XX7 : '^?:SP7K»«T^-i:{C<J;D 

«je— (v) T^^n^>*;i/^>^^^igi-^Cch 

(V) T?«S*i-5*^*>*»CN-t Hn^->ifi7'» 
-T^ F*«^S1t*;iiKJ:0*rtE— iKiS (VI) 

So 

[0 0 10] RiOIl^lT, »B | IBfctt«i&«T*S 

;i/7x;*->^>8U"^>W5 FxXfJk 7x 
zJl/7x/tyA^>S 4 t^y>'f ^ h'XXfik 7 
xXJV7xy + y^^>iWyH$ FXXfJH' 

[ooi i] *389itt. we— «a ( i ) tssn^u- 



[0012] feg 



[0 0 13] »*^E«3£ftfc*V»Ttt. tuE-®5£ 

(i) tisn5^-»^5Kxxf;i/iW©t 

KLH, B S Af O+t U 7-yPr-f 
(I) t^StlWi'->M 5 HlXf M^^itl 

[0014] .#fg.9i.»C.&ffi-r.3 d zmMUmSK 

Vi-rncDtftfrTfeiVJd*. WO 99/43799 KfEtfc 
SjfcSiWE— «SC (I) Tl^nWyHSFlX 

#*«-«tt[*ft^*tt. PCB, ^**-»fTJ 

[0015] nmm 

[0016] ###J 1 

3, 4, 5-MJ?nD7i/'- JWDG&L 
[0 0 17] 
[ft 4] 
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a a 

a-^^-N* ci-<^>-oh 

a ci 

[0018] 0"CT, 3, 4, 5-h'J^an7-U> 
1. 00 g (5. 6mmol) 5S*X^/-JH0 0 
mllzmMl*. 4 2%7MP*'?il3. 16ml 
(15. lmmo 1 ) . V75;V0. 92g 

(7. 8mmol) SID*. 3 0M#lfc. 
u©^fjE4 3 0 0mi cx-f WfflbfcMft 
£*s6fc. ftSnfclliKS 0 Om 1 ©*£iBA. ffi^ 

i (i i) H7Kfa% ioog, mitm ( i ) i . 2 9 g 

?DYh^77-f - (^\W>-iiXf;N 5 : 1) 
TffiSfU 3, 4, 5- hU?nD7x/- ;i/3 6 0m 
g (iR*3 3. 7%) 

1H-NMR (400 MHz, CDC 1 3) : (55. 22 

(b s, 1H) , 6. 9 2 (s, 2H) p pm. 
#3t#J2 

6- (3, 4, 5 - h U ?DD7i/ + y) 's 

[0 0 19] 
[ft 5] 



— - a -0- 



(CH^g-COOCgHs 
CI 



0-(CH2) r COOC 2 H s 



[0 0 2 0] 7)VzS>%ffiTf. 3, 4, 5-MJ?on 

7x7-Jl/50mg (0. 2 5 3 mm o 1 ) (D&frz?* 

Ci 



fMJl/A7^H« (5ml) fc: 6 0 X»te**ft:J- 
h'J^M 1. Omg (0. 2 7 6mmol) £in*.* 

XfJl/5 lmg (0. 2 3mmo 1 ) SriOX- SfiT 
18«FW«#bfc. K«*7«, 10%^7X>K7X^?6 

= 2 0:1) T»«U 6- (3, 4, 5 - HJ * a D 
7i^y) ^\^rit>^X^;^2 7mg (JR* 3 1. 0 
%) €:#&. 

1H-NMR (4 0 0MHz, CDC1 3 ) : <5 1 . 26 
(t, J=7. 1Hz, 3H) 1. 44-1. 5 3 
(m, 2H) , 1. 6 2-1. 74 <m, 2 H) , 1. 

775-1. 8 4 (m, 2H), 2. 33 ( t , J = 

7. 3Hz, 2H) , 3. 92 (t, J = 6. 4Hz, 
2H), 4. 1 3 (q, J=7. 1Hz, 2 H) , 

6. 9 3 (s, 2 H) p pm. 

I R ( liquid film) : 2 9 4 4, 173 

8, 1 5 8 8, 1 4 4 0, 1 2 9 2, 1 2 5 0, 1 1 4 
4 c m -1 

Mass (m/z, %) : 3 4 2 (M++4. 5) , 3 
4 0 (M++ 2 , 1 6), 3 3 8 (M+, 16), 200 
(7) , 1 9 8 (2 2), 1 9 6 (2 4), 1 4 3 (1 
0 0) , 1 1 5 (3 1) , 9 7 (5 9) , 6 9 (5 
7) . 

3 

6- (3, 4, 5-hu^np7x;^y) ^*-v->m 

[0 0 2 1] 
[ft 6] 



CI 



O-CCHaJs-COOCjHs- 



Cl 
CI 



(CHaJs-COOH 



[0 0 2 2] 6- (3, 4, 5-h'Jj7Dn7x/* 
-» ^if>iXWP3 7 4mg*|«3ml C»* 
U 1 m 1 2. 5B*M»f»»8fcbfc. S 

I!S{t^l6 2mg (JR*4 6. 8%) £t#;to 
1H-NMR (4 0 0MHz, CDC 1 3) : 6 1. 47 
— 1. 5 6 (m, 2H) , 1. 6 7 — 1. 7 6 (m, 2 
H) , 1. 7 6-1. 8 5 (m, 2H) , 2. 4 0 
(t, J =7. 4Hz, 2H), 3. 92 (t, J = 
6. 3Hz, 2H) , 6. 93 (s, 2 H) p pm. 
mp : 8 7. 0-8 8. 0C 



I R (KB r) : 
8 5, 1 5 5 5, 
Mass (m/ z 
3 12 (M+ + 2, 
0 0 (3 0), 1 



308 5, 295 0, 1712, 15 
1440, 1254, 1145 cm"! 
, %) : 3 1 4 (M++4, 1 0) , 



3 2), 3 
9 8 (9 7) 



1 0 (M-h, 3 3) 
, 1 9 6 (1 0 0) 



2 
1 




(5 9), 6 9 (6 1 ) 



6 - (3, 4, 5-hU^nn 



7x7+y) ^-tf-y X- h 
[0 0 2 3] 
[ft 7] 



(5) 



JMHM4-131316 



a 

CI 



O-(CH2) s -C00H 



o 
o 



a-^^0-(CHa)rCO0 
CI o 



o 

v 



[0 0 2 4] 6- (3, 4, 5-MJ£nn7x/* 
is) >\^lf>»l 0 Omg (0. 3 2mmo 1 ) 
^□□^^>gg (10ml) CN-t HP+*>Xi7 
5 Rlmg (0. 3 5mmo 1 ) M$tl -X^ 

F68mg (0. 35 mm o 1 ) £iD;L. liST 2 2 B# 

*«Sr«ffiT«*b&. x-^-^U-^S 
SgilN-X^'>W^y;H6- (3, 4, 5-h 
iJjrnD7x;^» ^yx-h lllmg (iR* 
8 4. 4%) *t#fco 

1H-NMR (4 0 0MHz, CDC 1 3) : 0 1. 55 
-1. 6 3 (m, 2H) , 1. 7 8-1. 8 7 (m, 
4H) , 2. 65 (t,.J = 7. 3Hz, 2 H) , 
2. 8 4 (b s, 4H) , 3. 93 (t, J = 6. 2 
Hz, 2H) , 6. 94 (s, 2H) ppm. 
mp : 8 8. 0-8 9. Ot 

IR(KBr) : 2 9 4 7, 1 8 1 1, 1 7 8 7, 1 7 
49, 1583, 1555, 1213, 1079cm" 1 
Ma s s Cm/'z, %) : 4 1 1 (M++4, 13), 
4 0 9 (M++ 2, 3 9) , 4 0 7 (M+ 4 0) , 2 
97 (9), 285 (27), 293 (27), 200 
(9) , 1 9 8 (2 7), 1 9 6 (2 8), 9 7 (1 0 
0) , 6 9 (9 0). 
###J4 

o^ikmyjuy^ys. omg^o. imcou>»«« 
m (pH7. 5) 9 0 0 uuzmmi>. n-x^vw 

^^;i/-6- (3, 4, 5- hiJjDP7xy + '» ^ 
W/x-h 1. lmg0l*y/fMM7^ F» 
tt (10 0 Ml) *J0** SfflT5«rPd]8l»bfc. -t® 
«R*KS PBS *TS«f LJ&ig L£o 
[0 0 2 5] ###J 5 
6- (4-7x-^7xy + y) 
3L 

[0 0 2 6] 
[ft 8] 



0-(CH2) r COOC 2 H s 



Ommol) (DmTkzSt^JVXJl&J^ K»« (10m 
1) l:gS*U'JA 1 3 8 0mg (10. Ommo 
1) . 6 -yP^^riJ-VBJX^H 1 7 lmg 
(5. 2 5mmol) ftlnit, iiBt3B»lt, 

s«»7«. iox^x>«#*«reiittttbfea, 

*tt*»ETS4bfc. x-f*-AW>^5S 
KiLIEftMl 0 6 3mg 0K*6 8. 1%) £t# 

1H-NMR (4 0 0MHz, CDC 1 3) ; <5 1 . 26 

( t , J = 7. 1Hz, 3H) , 1. 5 3 (m, 2 
H) , 1. 7 2 (m, 2H) , 1. 8 3 (m, 2 H) , 
2. 3 5 ( t, J = 7. 5Hz, 2H) ,4.00 
(t, J = 6. 4Hz, 2H) , 4. 14 (q, J = 
7. 1Hz, 2H) , 6. 9 6 ( d wi th f ine coupl in 
g, J=8. 8Hz, 2H) , 7. 30 (t with fine 
coupling, J = 7. 4Hz, 2 H) , 7. 42 (t wit 
h fine coupling, J = 7. 7Hz, 2H), 7. 5 1 
(d with fine coupling, J = 8. 8 Hz, 2 H) , 
7. 5 5 (d with fine coupling, J = 8. 2Hz, 
2H) ppm. 
###J6 

6- (4-7xXJV7x/^y) s\*-$->m<D£>f& 
[0 0 2 8] 
[ft 9] ^ 

^v/Vo -{CHgJs-COOCzHg - 



[0 0 2 7] 4-7xXJI/7x7-;|/8 5 lmg (5 



CHCHgJs-COOH 



[0 0 2 9] 6- (4-7x-Jl/7x/*y) ^\^F^> 
|X^6 3 0mg (2. Ommol) £x*/— Jl/4 
OmlfcBDPU 4N7jc^t'J5 L ^A7]c^0. 8ml 

(3. 2mmol) *JoA*«T2 2IMBW*Lfc. S 

hju isaftift*Ti5fej*u, mj * Aria* 

**>3^6W8»L*EflS*4*f4 8 9mg W$8 5. 
4%) 

iH-NMR (4 0 0MHz, CDC 1 3) ; 61. 57 
(m, 2H) , 1. 7 4 (m, 2 H) , 1. 8 4 (m, 

2H) , 2. 42 (t, J = 7. 4Hz, 2H) , 4. 

01 (t, J = 6. 4Hz, 2H) , 6. 96 (d with 
fine coupling, J = 8. 8Hz, 2 H) , 7. 3 0 
(t with fine coupling, J = 7. 3 Hz, 1 H) , 

7. 4 1 ( t with fine coupling, J=7. 6Hz, 

2H) , 7. 5 1 (d with fine coupling, J = 8. 

8Hz, 2H) , 7. 5 5 (d with fine coupling, 



(6) 
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J=7. 1Hz, 2H) ppm. 



[0 0 3 0] 
[ft 1 0 ] 

< ;7 ^V-/ _ Vo-{CH 8 ) s -COOH + HO-I 



O 



-0-(CH2)s-COO 



O 



[0 0 3 1] 6- (4-7x-ik7iy=i : -» 
84 8 9mg (1. 7 2mmo 1) (Z)I*Sft^fl/> 
mm (1 5ml) CN-tKn^i/Xi'-»'f5F2 1 
8mg (1. 8 9mmol)ISl-I.fJI/-3- (3 
-y/fil'7S/7Dtf;i') M#y-f5K3 6 2mg 

(1. 89mmol) £2)0*.. SfiT2 BWtS^L/fc. 

1 N^SE7K^^5rJDX.< £ D D^JI/ATJfi 

g^bfco ^@^*->'J A'JrJl/i'DV h^77^- T*S 
KU SfEft"&f34 7 7mg 0R*7 2. 6%) 

1H-NMR (4 0 0MHz, CDC 1 3) ; 51. 63 
(m, 2H) , 1. 8 6 (m, 4H) , 2. 6 7 (t, 

J = 7. 4 Hz, 2H) , 2. 8 4 (br, 4H) , 4. 

02 (t, J = 6. 3Hz, 2H) . 6. 96 (d with 
fine coupling, J=8. 8Hz, 2 H) , 7. 3 0 
(t with fine coupling, J = 7. 4Hz, 1 H) , 

7. 4 1 ( t with fine coupling, J = 7. 6 Hz, 

2H) , 7. 5 1 (d with fine coupling, J = 9. 

0Hz, 2H) , 7. 5 5 (d with fine coupling, 

J = 7. 1 Hz, 2 H) p pm. 

###J8 

Vzsfo.m7 (BSA) ^k'7x^ (BP- 

B S A) 

BSA5. Omg£0. 1 MO U >Sftf *ft ( P H 7 . 
5) 9 0 0 uUzmmL, 

(4-7xc;P7i/ + -» ^/X-H. Omg 
OSEtKv* 3^ JURATS Fjgft (IOOmD £iD 

^TLiamuT. aseBP-B s as**:. 

[0 0 3 2] ##0S 9 



0. lM'J ymmW&pVlS ■ 0{CT3HIifc#U PJH 
«lrnl 5-2 Odg/ml KBSL-fc 

##^]8-ef^fiKtfcBP-BSA^?Slm 1 
5"C 2BSH, P— x— f'TUCSttJSlt^:. 

0. 0 5M*XH*ft PH5. 5 lmlCB 
8 0mg/ml Bl-IfJV-3- (3-5?;* 

T2 5X: 3 O^IslKSJfcSitfc. fi^ 
hn-hig«ft£2m l*iPbn-r-^-T?3 7t- 

K£*>1tT B P - B S AJi#&^ 

[0 0 3 3] tSSBP-BSA©f^xT^->lfil?S 
7JV7*5>i!£-&PCBS7 7 (PCBI77 (3, 3', 
4, 4' -fh7?DOk*7xr;W — B S A ; K R I 
ttID £fflV>TPCBf7 T-BSAMfifSifc. 

[0 0 3 4] ##0U 0 
7JWJ7*X77^-1f^PCBf7 75t#Of^ 

SxPCB#7 7^7 VU—t)VtK& (PCB 7 7 B£t# ; 

7^— t* (ALP ;*'JI>^MS) ^LALP 
«^triPCBf 7 7£t#£»ifc. 

[0035] mmm 1 

PCBI7 7©Ste 

pcb#7 ±nmfc¥ ! %yt$i&M'%. :: s*T 

^fiteSsfcTfrofc. ###I9T^fi£LfcBP-BSA 
JSftt&TSfcttPCBf 7 7 - B S AfifPS^JfiS- 1.5 

0 //ll;PCBf7 7©W«iJll«9 0 ultALPMm. 
taPCB#7 7Rff«E5 0 ixl^HOX. 37t 2 0»M 
ft«S*tffV», (AMP PD) ft 2 0 0 u 
l£iDx.T3 7'C 5»M»*K**ff^. ^©'(Sfgft* 

[0 0 3 6] ffl£«9&t£tttt. PCB#77 (5>-X 

;HMx>7ttS>) fci o%v/^;u7;i/*+->K (d 

MSO) *«t»»bTfPfi!cU«:. PCB#7 7«0~ 

1 o ong/m i ©itst-nsu mminmoms.®*) 

9>H«£10 OXibfcPS©ft«*S«*©£« (B 
/BO (%) ) -e«*PS»t*i&fc. ^O^m^HltC 
*"T. effSffK-P^T, PC BIS 7 7-BSAift 
^tBP-BSAffifPS^fcJttfcUfctJIS. BP- 
B S ASf1Ma-?*fli^&#©ffi£aifl5J&*-3fc. 

**1 est. 

[0 0 3 7] 
[*1] 
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PCB#77SIS3S 


PCB#126^£S 


PCB#169Ii|S^ ...... 




BP-BSA* PCB#77-BSA 


TCP-BSA** PCB#126-BSA 


TCP-BSA PC8#1 69-BSA 


IC15* 

!C50%] 


1 3 

6.3 37.5 

i£X /-A. l-l. y 


0.2 0.6 
2.8 3.1 


0.3 1.0 
2.1 3.3 



**3.4.5-TCP;HJ-S7a UZ)x.J — JU 

[0 0 3 8] BP-BSAiMf^fflV^cPC 
B#7 7iM^tC;2rf3PCBtl 2 6 (3, 3' 4, 
4" -^>^^nnf7i^JW £PCB#16 9£>32 

o. iet±) ^-f 1 1 at cD3Sxs^tt©ai^ 

IS«S*2fiirtt3l:St. PCB» 7 



7S9^?ST«PCB# 1 2 6 <h 1 6. 3 9*"©£XRj6fS 

[0 0 3 9] 
[*2] 



D PCB#77^il^ 


PCB#126, 




PCB#1695MIJS** 


PCB#77 |[ 


7.1 


6.3 
100 


PCB#126 11 16.3 
PCB#169 II 


<1 





[0 0 4 0] 



S3] 



PCBM1ffl±& 




PCB#169$J5£^ 


2.3.73-TCDD 






• 6.9 


1.2.3.7.8-PeCDD 




0.5 


37.2 


1,2.3.4.7.8-HeCDD 




19.7 


0.2 


1, 2.3.6. 7.8-HeCDD 






10.2 


1.2,3.7,8.9-HeCDD 






0.2 


2,3,7.8-TCOF 






4.4 


2.3,4.7.8-PeCDF 






100 


1,2,3.4,7.8-HeCDF 








1^3.6.7.8-HeCDF 






3.6 


1,2,3,7.8.9-HeCDF 








2,3,4.6.7,8-HbCOF 






21.9 



[0 04 1] t^Mii 0zs!la.m7frzrs.>m&/\-7 

0. lMU>iyi«£pH5. 0tCT3I§]&#U I^H 
S$lmlllt« 5~2 0Kg/mll;i8Lifc 
###J4TfMSbfeTC P-B S AMlm 1 &mnl> 

25c 2mm. d-t— ^-KTHKKj&s-e-fco & 

0. 0 5M^Xig«?£ pH5. 5 lml (C 
SSiSU 8 0mg/ml ©l-lfjP-3- (3-v 

-f^X^ttS!) 7jc*g?££S Owl^JbOLT. d-x-^ 
-T2 5C 3 0»lHng£j£$-frfc. Sf^jfeM, # 
X hn- Htm2m 1 ^Jnbn-^-^-T-3 7"C 

% c-^fc-e-TT c p - b s AmftftL^zmtc. 

[0 0 4 2] sifz. MI2TCP-BS AtC^AT^ ->lfc. 
i7J^5>^PCBfl26 (PCBJ126-BS 
A ; KRIttiS) Zm^X PCBfl2 6-BSAgfffi 

[0043] m%m 1 2 

7WJ7*X77^-t'gIfiPCB}l 2 6inifc© 



jftPCBtl 2 6^y^n-^-;Vtn;#: (PCB 7 7Atri 
&;KRItt©) SrfflW -7H5 Hai:T7WJ7* 
X77^-f (ALP ;**)X.>*r)V&m SM^bA 
LPgliiJnPCBJ 1 2 6ir[ft£t#fc. 
[0 0 4 4] HiiECT 2 
PCBI126 

PCBI126 ©gj^te, ±glMt^fgft$^$J*v"X 
fA 0l/5/"WXf ;I±l/t*tttfi) S;ffl^lXf 
yyg^&fCTfTofe. 2T^LfcTCP- 
B S Ai^SfJfcttP C Bt 1 2 6 - B S ASflMu^ 
«E# 1 5 0 *i 1 (Cg^triS 9 0 ix 1 tg^^ft^ 5 0 

u\ziM7i. 37c 2 o ftm%&Kmit'fT\<\ m&'&m 

mm.2 0 0 n lSriin^.T3 7"C 5 ^KS^RiSSrff 
■f-©»5S3t**Si^Lfc. BuEMVfeTlSfSfS. PCBI 
1 2 6 (-/-XJHJ--f X>Xtt£f) * 1 0 %v*?;UX 
JU**~>K (DM SO) mmzmMVTft&LLiZ. PC 
B# 1 2 6«0~ 1 Ong/m 1 ©SgtCiSSU S*ta 
f?0?tg©;>j£>hM£l 0 0X£U;fcPt©ft«lKiH 
(B/B0 (%) ) T-M*tt^^*i?)fc. ^<D 
igm^H2(C*-r<. iSflMsHH-^T. TCP-BSA 
SftMirftPCBSl 2 6-BSA;®f1M£^i:£fci:i&L 
TztCZ. TCP-BSASf^8i^$:ffl^fc^(D®S^ 



(8) 
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[0 0 4 5] Sfc, TCP-BSASMfSiV s fcP 
CBf 1 2 6«3£*fc*rT*PCBt 7 7 tPCBIl 6 
9©2Kgf6tt£tt;««»tt®*V> (SfiMftf«& ; T 
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